It is well known that crystal rotation which occurs in deformation processes may affect the mechanical and plastic properties of textured materials. In the present paper, the effect of crystal rotation on springback of a textured copper strip is examined. A model proposed previously by the authors for the prediction of spdngback of narrow and thin strips has been further extended to take crystal rotation into consideration. Based on the measured orientation distribution function of the strip, it is found that the influence of crystal rotation on the deformation behavior of the strip is significant. A reduction in elastic modulus, and circumferential and radial stresses are obtained. An improvement in the predicted springback angle is observed when crystal rotation is taken into consideration, though more research efforts still require to further enhance the accuracy of the model.
INTRODUCTION
Recently, the authors have proposed an analytical model (Chan and Wang, 1999) based on a crystallographic-based yield criterion and the concept of relaxed constraints to describe the springback behavior of integrated circuit leadframes. In their model, two major sources of plastic anisotropy, namely, crystallographic textures and grain shape are considered. The trend of their prediction is found to be in consistence with experimental findings. It is well established that the change of textures during cold deformation may affect the elastic and plastic properties of a material. Some published works have investigated the effect of crystal rotation on mechanical properties and formability of sheet metals (Chan and Lee, 1992; Chan, 1995; 1996) . It has been reported that the evolution of yield locus of polycrystalline metals is related to the change of crystallographic textures (Chan and Lee, 1992) .
Chart has also illustrated that the effect ofcrystal rotation on limit strains of textured materials under equi-biaxial tension is significant. The incorporation of texture change in the analysis of sheet metal forming is considered to be essential. The effect ofcrystal rotation on springback of narrow strip has not yet been explored. In the present work, a model taking into consideration of crystal rotation will be further proposed to predict the springback behavior of narrow metal strips.
MODELING
In the paper, the model proposed by Chan and Wang (1999) will be modified to take into consideration of crystal rotation. According to their model, elements with infinitesimal dimensions in the radial and circumferential direction are assumed. Each element is assumed to have the same texture as the bulk sheet and is subjected to a plane stress state, and a crystallographic-based yield criterion is adopted in their paper. By satisfying the plane stress and the force equilibrium conditions, the stress and strain states ofeach element can be determined. For details of the model, it can be referred to the paper of Chan and Wang (1999) . In the present model, three coordinate systems as shown in Fig. 1 
where er,, 0 are the radial stress and circumferential stress, the subscript s denotes the sample coordinate system, r is the arbitrary radius, and w is the width of the strip. The crystallographic-based yield criterion adopted in this paper is of the following form (Montheillet et al., 1985) :
where S are the deviatoric stresses referring to the cube axes, the subscript c denotes the cube coordinate system, a,/3 and n are parameters of the yield function.
The stress tensor S(c) is related to the (o(g) by applying the normality rule to the analytical yield function of Eq. (2) as follows: (Montheillet et al., 1985) . The microscopic work hardening exponent for the copper alloy is assumed to be 0.59. The elastic modulus of the strip along the rolling direction was measured to be 125 GPa.
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Level: 1-2-3-4-5-6-7-8-9-10-11-12-13-14 There seems to be a tendency for the grains to rotate to the new orientations which will result in smaller stresses. Figure 5 
